
September 29, 2016Mr. Howard RobinsonDirector of Public WorksCity of Milton710 South Janesville StreetMilton, WI 53563
Subject: Preliminary Compliance Alternatives Plan-PhosphorusDear Mr. Robinson:This letter documents the preliminary compliance alternatives plan for phosphorus as required inyour Wisconsin Pollution Elimination Discharge System (WPDES) permit.  This report needs to besubmitted by September 30, 2016.  The letter is organized based on the Wisconsin Department ofNatural Resources (DNR) Phosphorus Checklist to Completeness: Third Year Preliminary Report.
Background Information

Existing Treatment Facility DescriptionFigure 1 shows the process schematic for the Milton Wastewater Treatment Plant.   The influent flowflows by gravity through a screening process and then to biological treatment.  The biologicaltreatment system includes four (4) anaerobic tanks followed by aeration tanks maintained in anaerobic condition.  The facility removes most of the phosphorus through biological phosphorusremoval.  Following aeration, the mixed liquor flows to three (3) final clarifiers, is metered througha Parshall flume, chlorine is added prior to the chlorine contact tank.  Following disinfection (May toSeptember) the flow enters an effluent pumping station.  The pumps discharge to a force main whichcarries the treated effluent to the Rock River.  The force main outfall joins the ConsolidatedKoshkonong Sanitary District outfall prior to discharge to the Rock River.Waste activated sludge is thickened using a gravity belt thickener.  Thickened biosolids are stored ina concrete storage tank.  The thickened biosolids are spread on farm fields by a contract hauler.
Existing Collection System InformationThe Capacity, Management, Operation and Maintenance Program (CMOM) was completed in July2016.  Table 1 provides a summary of system characteristics for the Milton system.  Tables 2 providesa summary of flows for 2011 to 2015.  Figures 2 and 3 compare infiltration/inflow to accepted UnitedStates Environmental Protection Agency (USEPA) benchmarks for infiltration and inflow.
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TABLE 1

City of Milton Collection System Characteristics

Sewer Size Length
(inches) (feet)

6-inch 1,452
8-inch 127,377
10-inch 20,343
12-inch 6,160
15-inch 1,081
18-inch 8,104
Force Main
Length (miles) 3.5
Lift Stations 10

TABLE 2

Flows - 2011 to 2015

2011 2012 2013 2014 2015 Average
Annual Average Flow (MGD) 0.446 0.437 0.412 0.419 0.379 0.419
Maximum Daily Flow (MGD) 0.646 0.663 1.050 0.843 0.792 0.799
Maximum Weekly Flow (MGD) 0.529 0.526 0.560 0.682 0.454 0.550
Maximum Monthly Flow (MGD) 0.474 0.481 0.494 0.613 0.398 0.492
Maximum Daily to Annual Average 1.45 1.52 2.55 2.01 2.09 1.92
Maximum Weekly to Annual Average 1.18 1.20 1.36 1.63 1.20 1.31
Maximum Monthly to Annual Average 1.06 1.10 1.20 1.46 1.05 1.17
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FIGURE 2

Infiltration Benchmarking - Milton, WI
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FIGURE 3

Inflow Benchmarking - Milton, WI

Influent Flows and LoadingsTable 2 above summarized the influent flows from 2011 to 2015.  Table 3 summarizes the influentloadings for 5 day Biochemical Oxygen Demand (BOD5), ammonia nitrogen, and total phosphorus(TP).
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TABLE 3

Influent Loadings 2011 to 2016

BOD TP Ammonia Nitrogen
(lbs/day) (lbs/day) (lbs/day)

2013 935 25 130
2014 955 24 120
2015 883 20 121
2016 864 21 128
Average 910 22 125
Design Loading 1,970 50 350
% Design Loadings 46% 45% 36%

Effluent Total Phosphorus LoadingsTable 4 summarizes the effluent total phosphorus loadings for 2013 to 2016 (through August 2016).
TABLE 4

Effluent Phosphorus Loadings (Lbs/day) 2010 to 2016

WWTP
2010 2011 2012 2013 2014 2015 2016 TMDL

January 0.63 0.44 2.71 3.60 4.62 0.58 0.16 57.4
February 1.04 0.74 1.17 0.27 3.55 4.09 3.09 82.4
March 2.45 1.53 0.95 0.93 4.88 0.73 4.42 56.4
April 4.43 4.70 0.59 1.23 4.37 2.01 3.23 35.3
May 6.58 8.40 2.73 1.30 3.87 0.87 0.82 52.9
June 5.00 6.81 4.57 0.98 1.31 4.46 2.15 12.3
July 5.36 6.58 3.04 1.74 3.39 0.57 2.23 9.21
August 8.56 9.06 1.68 1.61 1.09 1.16 2.61 2.2
September 6.44 4.03 1.02 2.14 1.80 0.95 17.8
October 3.95 2.74 1.15 1.11 1.01 0.62 14.7
November 3.28 6.85 1.00 4.37 0.59 0.29 17.9
December 0.99 4.80 3.78 3.14 0.43 0.17 33.7The Rock River Total Maximum Daily Load (TMDL) for total phosphorus is also included in this table.These values would have been met except for August 2010 and August 2011.  The permit limit in2010 was 1.5 mg/L similar to the current interim limit for total phosphorus.
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Table 5 summarizes the effluent phosphorus concentrations.  The existing facility has been incompliance with the interim limit of 1.5 mg/L since 2013.
TABLE 5

Effluent Total Phosphorus Concentrations 2013 to 2016

Interim Effective TMDL
2013 2014 2015 2016 Limit (mg/L) Limit (mg/L)

January 0.93 1.22 0.20 0.05 1.5 11.01
February 0.09 0.78 1.39 0.92 1.5 15.81
March 0.31 0.95 0.23 1.32 1.5 10.82
April 0.39 1.12 0.68 0.95 1.5 6.77
May 0.43 1.14 0.28 0.23 1.5 10.15
June 0.29 0.40 1.36 0.60 1.5 2.36
July 0.58 1.06 0.18 0.65 1.5 1.77
August 0.49 0.37 0.36 0.74 1.5 0.42
September 0.64 0.59 0.29 1.5 3.41
October 0.29 0.35 0.19 1.5 2.82
November 1.06 0.20 0.09 1.5 3.43
December 0.78 0.15 0.05 1.5 6.47
Average 0.52 0.69 0.44 0.69
Note: 1. Effective TMDL limit is based on the average daily design flow rate of 0.625 MGD.

Optimization Plan SummaryThe optimization plan for Milton included using a portable ORP probe to monitor the condition of theanaerobic and anoxic zones and the purchase of an on-line phosphorus analyzer.  The on-lineanalyzer was installed in early 2016 and placed into operation on February 5, 2016. The staff usesthis as a tool to determine when alum needs to be added to supplement the biological phosphorusremoval.  The critical month for Milton is August since the total maximum daily loading (TMDL) is2.2 lbs/day as summarized in Table 4.  The facility also has the capability of using the phosphorusanalyzer to pace the addition of alum.Milton does not have effluent filters. Process upsets resulting in the discharge of suspended solidscould affect the ability of the facility to meet the August effluent limit.  At the average daily designflow rate of 0.625 MGD, the effective limit for total phosphorus would be 0.42 mg/L.  Typicalphosphorus concentrations of TSS in a facility using biological phosphorus removal are 5 to 6 percentof the biomass.  If the total suspended solids were 10 mg/L, the resulting total phosphorus valuewould be 0.5 to 0.6 mg/L which would potentially be a violation of the TMDL limit.
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One industry in Milton had the potential to cause a process upset if product is discharged to the sewersystem (Air Products).  Air Products manufactures quaternary amine products which are bothinhibitory and toxic to activated sludge organisms.  If this product discharged in sufficient quantitiesit can cause a major process upset including loss of nitrification, impacts on biological phosphorusremoval, effluent BOD5, and total suspended solids. Figure 4 shows the effects of a process upset inMay 2014 and the resulting effects on effluent ammonia and total phosphorus. The event occurredafter a 2.85 inch rainfall on May 12, 2016.  The containment area for Air Products is discharged to thewastewater treatment after every rainfall. Based on a 2.85 inch rainfall, the total amount of waterdischarged to the City sewer would be about 124,000 gallons. Based on the effluent results, theremay have been product in the storm water discharged to the sewer system. The effluent totalphosphorus for May of 2014 was 3.9 lbs/day of total phosphorus.  If this event had occurred in Augustof any given year, the TMDL value of 2.2 lbs/day would have been exceeded.  The monthly averageeffluent total suspended solids for May 2014 was 7 mg/L while the monthly average total phosphoruswas 1.14 mg/L.  Of this amount, the suspended solids contribution of total phosphorus would havebeen about 20 to 40 percent of the average value.The phosphorus analyzer is interlocked with the Supervisory Control and Data Acquisition (SCADA)computer system.  Alum addition can be paced by the analyzer. The plant staff could set a phosphorusanalyzer set point that would add alum if the target set point is exceeded, for the critical month ofAugust for TMDL compliance. The analyzer measures ortho-phosphorus, not total phosphorus, sothat if there are significant effluent total suspended solids due to a process upset in August, the TMDLlimit may be violated.Milton should consider requiring Air Products to install equalization facilities for the containmentarea of their facility.  This would allow for a measurement to be made of quaternary amines anddetermine an appropriate discharge rate to avoid any process upsets.An additional option to provide for more operational information, would be to install a permanentORP probe in the anaerobic zone.  This would allow staff to have real-time information about ORP todetermine if changes in ORP in the anaerobic zone predict a potential process upset.
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FIGURE 4

May 2014 Effluent Ammonia Nitrogen and Total Phosphorus

Table 6 shows the amount of alum addition for each month from 2013 to 2015.  There was a reductionin alum usage between 2014 and 2015 from a total year addition of 4,200 gallons to 1,700 gallons.With the addition of the phosphorus analyzer, the staff has been able to continue to reduce theamount of alum required to meet the current 1.5 mg/L interim limit.
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TABLE 6

Alum Addition 2013 to 2016

2013 2014 2015 2016
(gpd) (gpd) (gpd) (gpd)

January 0 29.4 0 0
February 0 22.6 13.4 0
March 0 18.4 0 0
April 0 19.8 0 16.4
May 12.5 20.3 0 2.5
June 9.6 19 14.8 5.4
July 6.6 5.2 18.4 9.4
August 11.7 3.9 9.7 20.4
September 15.6 0 0
October 15.9 0 0
November 0 0 0
December 24 0 0

Biosolids Production and Phosphorus BalanceTable 7 summarizes the biosolids production and material balance for total phosphorus.  Themeasured value for phosphorus in the 2013 biosolids was 5.8 percent versus lower values for 2014(3.2%) and 2015 (3.7%).  The material balance in 2014 was the closest overall with difference of 2.5percent between the influent total phosphorus and the combined biosolids and effluent totalphosphorus.
TABLE 7

Biosolids Production and Material Balance for Total Phosphorus

Biosolids
Biosolids Biosolids Yield

Disposed Disposed
Influent

BOD
Yield

(lbs TSS/ Biosolids P Influent P Effluent P
(gallons) (lbs) (lbs) lbs BOD) (lbs) (lbs) (lbs)

2013 604,200 292,264 341,134 0.86 16,951 9,016 682
2014 546,500 237,006 332,854 0.71 7,584 8,742 940
2015 521,900 230,690 321,886 0.72 8,559 7,176 502
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Building Treatment AlternativesThe most recent complete upgrade for Milton was completed in 2003.  The facility has adequatecapacity for anticipated growth for the next twenty years unless a significant wet industry locates inMilton.  All of the facilities are in good operating condition and no major upgrades (with the possibleexception of phosphorus compliance) are expected in the next 10 years.  Routine equipmentreplacement will occur as equipment ages.The City of Milton is also in the process of evaluating conversion from chlorine disinfection to UVdisinfection.  UV disinfection would provide effluent disinfection at a lower total present worth thanchlorine disinfection.  A separate report was prepared comparing alternatives for disinfection.
Two options that would involve constructing facilities were evaluated in detail:  effluent filtrationand groundwater disposal.  Regionalization does not provide an option which would provide forcompliance with the TMDL limit and is not recommended at this time given the age and condition ofthe existing facilities.
Effluent FiltrationEffluent filtration would provide protection for suspended solids disposal if there was a significantprocess upset during August. The effluent filtration system would likely be a cloth-filter system sincethe effective TMDL limit at the design flow rate of 0.625 MGD would be 0.42 mg/L.  Based on thecurrent hydraulic grade available at Milton, a filtration pumping station would be required to lift theeffluent prior to disinfection to provide sufficient head for filtration operation.  The design flow ratefor filtration would be maximum hour flow or about 2.2 MGD. Table 8 summarizes the costs foreffluent filtration for the City of Milton.
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TABLE 8

Effluent Filtration Costs - 2016

ITEMS COST
Filters $                         457,000
Installation $                         114,000
Structure $                         223,000
Lift Pumps $                           57,000
Subtotal $                         851,000
Piping $                           85,000
Site $                           34,000
HVAC $                           26,000
Electrical $                         153,000
Subtotal $                     1,149,000
Contractors OHP $                         172,000
Subtotal $                     1,321,000
Contingencies/Technical
Services $                         529,000
Total Project Cost $                   1,850,000
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Groundwater DisposalOne option to meet the August TMDL would be to use land treatment if the effluent discharge wouldexceed the August monthly TMDL limit of 68.2 pounds per month.  At the average daily design flowrate of 0.625 MGD, Milton would be allowed to discharge phosphorus at an average monthly rate of0.42 mg/L which is a concentration slightly lower than typically feasible with filtration (0.6 mg/L).At a concentration of 0.6 mg/L and the design average daily flow rate of 0.625 MGD, the resultingmonthly load would be about 97 pounds in August which would be less than wastewater treatmentplant plus the MS4 load of 102 lbs/month (See discussion of the watershed information and waterquality trading).The approximate sizing required for land disposal would be based on typical loadings for landdisposal.  Two potential types of systems would be possible:  infiltration or spray irrigation.  Sprayirrigation is not a practical alternative for Milton since effluent would only need to be applied for ashort period of time in August.  A typical infiltration system (provided appropriate soils are available)would have a loading rate of about 1 gpd/sf.  At the design flow rate of 0.625 MGD, the basicinfiltration area required would be 625,000 sf or about 14 acres.  Typical systems are designed forloading and resting, so to allow for proper resting, another 14 acres would be recommended. Another12 acres would be required for buffer and roads with the resulting land requirement of 40 acres.Based on this amount of required land, the unlikelihood of finding sufficient acreage and the limitedneed for this potential option, it is not recommended to pursue land disposal for the City of Milton.
Watershed InformationFigure 5 summarizes the HUC 12 watershed map for Milton.  Milton is an MS4 and the location of theboundaries of Milton are shown in Figure 4.  Milton’s storm water discharge is internally drained anddoes not outlet to the Rock River.  The Milton MS4 received a TMDL allocation for the Rock RiverTMDL which is not needed since there is no discharge to the Rock River for Milton storm water. Theallocation for August for the Milton MS4 is 1.1 lbs/day which if traded with the Milton WastewaterTreatment Facility would provide the Milton Wastewater Treatment Facility with a monthlyallocation of 102.2 lbs/month or an increase of 34.1 lbs/month.  At the design flow rate of 0.625 MGD,this would translate to an equivalent monthly average concentration of 0.63 mg/L.  This would bevery close to a 10 mg/L discharge of TSS for phosphorus compliance.For Milton, the PRESTO ratio (point source to non-point source) is 23 percent point sources and 77percent non-point sources.  Milton would potentially be eligible for Adaptive Management but sincethere is only one month where alternatives to the existing facility operation are required to meet theRock River TMDL limit, this alternative will not be evaluated in detail.
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Adaptive ManagementAs discussed above, since there is only a single month where alternative compliance methods arerequired, Adaptive Management was not evaluated in detail since it would be difficult to documentan improvement in water quality through sampling.
Water Quality TradingWater quality trading was discussed in the Watershed Information section of this letter.  Theproposed trade would be between the City of Milton Wastewater Treatment Facility and the City ofMilton MS4.  This trade would provide an additional loading of 34.1 lbs/month to provide additionalprotection should the treatment plant have a process upset in August of sufficient length that itsallocation for the Rock River TMDL would be exceeded.  A Notice of Intent to trade is attached to thisletter.
VarianceThe City of Milton would not be eligible for either an individual economic variance or a multi-discharger variance since the rates required for constructing facilities to meet the Rock River TMDLlimit would not increase the average residential charge to more than 1% of MHI.  These calculationsare summarized in Table 8.  Milton could potentially be eligible for an individual variance based onhydrologic modifications on the Rock River, but the level of effort required to document this variancecondition would not be warranted for a potential limit stricter than the current interim limit of 1.5mg/l for one month out of the year.

TABLE 9

Impact of Constructed Facilities on Wastewater Rates

Current Annual Cost $             333
MHI $       51,397
Annual Cost/MHI 0.65%
Current Budget $ 1,030,000
Debt Retirement-Phosphorus $     220,000
Operating Costs-Phosphorus $     162,000
Proposed Budget $ 1,412,000
Rate Increase 37%
Revised Annual Cost $             457
Revised Annual Cost/MHI 0.89%
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The debt retirement costs and the operating costs including in Table 9 were obtained from thefollowing document:  “Phosphorus Economic Impact Analysis Report” prepared for the WisconsinDepartment of Administration by Arcadis, Sycamore Advisors, and the University of Massachusetts.The report was dated April 24, 2015 and was included in the Wisconsin DNR submittal to the UnitedStates Environmental Protection Agency for approval of the Multi-Discharger variance.
Financials for MunicipalitiesThe financial information for Milton was included in the section on Variances.
MiscellaneousSince Milton is subject to a TMDL limit, no stream monitoring was performed or is being considered.Milton has monthly low flows calculated by USGS but no change has been requested with regard tophosphorus compliance.  Final limits based on flows do not need to be recalculated.
Conclusions1. Use of the phosphorus analyzer has allowed staff to reduce the amount of alum required sothe dose can be based on effluent ortho-phosphorus.  There has been a reduction in alumusage for the first couple of months when the analyzer has been in service.2. Air Products storm water discharges may have caused process upsets in the past.  If a processupset were to occur in August, Milton may have some issues with meeting their TMDL totalphosphorus limit.3. Trading with the Milton MS4 can provide a little additional loading for total phosphorus inAugust.  The Milton MS4 has an allocation for the Rock River TMDL but the MS4 does notdischarge to the Rock River since it is internally drained.
Recommendations1. Milton should consider meeting with Air Products to review the need to provide equalizationfor the storm water discharged from its containment area.2. Milton should submit a Notice of Intent to Trade with the City’s MS4.  A copy of that notice ofintent is attached.3. Milton should consider installing a permanent ORP probe in the anaerobic zone of the facilityto provide real-time ORP monitoring.
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